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1 Introduction

This contribution aims to update the System Information Update procedure and the associated messages and IE’s to support and be aligned with the functionality that is introduced in TS 25.331.

Four features for the System Information Update procedure are elaborated:

1. Make it possible for Node B to originate System Information Block (SIB).

2. Synchronized update of system information on BCCH in Node B.

3. Concatenation of (segmented) SIBs in TB by Node B.

4. Possibility for removal of optional SIBs.

2 Discussion

In the current NBAP System Information Update procedure all SIBs emanate from the CRNC. However during R2#8, WG2 has decided that it shall be possible for information that changes frequently and which is emanating from the Node B to originate this information from the Node B. Therefore an update of the System Information Update procedure is needed.
This contribution proposes to have only complete SIBs originating from the node-B. This means that it is not possible to have part of a SIB filled in by the CRNC and the other part by the Node B.  This because of the following reasons:

1. Transparency: If part of  SIB content is emanating from the CRNC and parts from the Node B it would require that the SIB content is no more transparent in the NBAP description. 

2. Extra decoding/encoding: Splitting the origination of a SIB will require an extra decoding/encoding of the SIB content when it is sent over NBAP.

3. Complexity: since the CRNC performs the segmentation and inserts the segment headers, it will have to know the changes that the node-B insertion would make to the size of the encoded Information Blocks. 

4. Present grouping: as discussed in (Ericsson contribution to WG2#9, R2-99i09) Layer 3 broadcast information that changes dynamically and  that is updated with similar frequency and is read by UEs with same frequency is contained in the same SIB type.

In addition, it is proposed that SIBs emanating from the Node B shall not use the Value Tag for indicating updated SIB content but have SIB that are updated by the Node B always use the expiration timer feature. Value Tag values are included in Master Information Block (MIB) that is always emanating from the CRNC and updates of SIBs with Value Tag implies notification of UE.  SIBs updated by Node B shall not put requirements on signalling towards CRNC which would be the case if Value Tag was used in SIBs updated by Node B.

In  (TS 25.331 CR 011 ) the need for signalling towards UE of a “BCCH modification time” is identified. The time is indicated by an SFN value.  At the first transmission opportunity, given the scheduling and repetition of the IB, starting from  the given SFN value the UE expects that updated Layer 3 information on BCCH exist. In the NBAP System Information Procedure there is currently no support to signal this modification time to Node B. 

According to TS 25.331 the RNC segments the IB content into segments that fit the size of a transport block. However some SIBs will not be big enough to fill a TB on their own. In order for Node B to make a correct concatenation of segments the Node B needs  information about the segmentation done by CRNC. The allowed combinations of concatenation is described in TS 25.331 CR011.

According to TS 25.331 some SIBs are optional to use. Optional SIBs that are used must be able to be removed from the broadcast channel. There exist no support for this removal, of optional SIBs, over NBAP today.

3 Conclusion

Our conclusion is that the current System Information Update procedure and related messages and IEs need to be updated in NBAP. These features are considered as essential functionality and must therefore have signalling support over NBAP. 

4 Proposal

It is proposed to make the following modifications to [5]:

8 General

The System Information Update procedure performs the scheduling and provision of system information segments broadcast on the BCCH, to the Node B.

8.2.7.2 Successful Case
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Figure x: System Information Update : Successful Case

The procedure is initiated with a SYSTEM INFORMATION UPDATE REQUEST message sent from the CRNC to the Node B.


If the SYSTEM INFORMATION UPDATE message includes the BCCH Modification Time IE , the new segments provided in the SYSTEM INFORMATION UPDATE REQUEST message shall be applied by Node B at the first time instance starting from  the  SFN value set by the BCCH Modification Time IE. If no BCCH Modification Time IE is included, the new segments shall be applied as soon as possible.

The Node B shall determine the correct cell system frame number(s) (SFN) for transmission of the segments of system information, from the scheduling parameters provided in the SYSTEM INFORMATION UPDATE REQUEST message. The SFN for transmitting the segments shall be determined by the IB SG REP IE and IB SG POS IE such that:


SFN mod IB_SG_REP = IB_SG_POS

If the SYSTEM INFORMATION UPDATE REQUEST message contains Master Information Block (MIB) segments in addition to SIB segments, the MIB segments shall be updated last in the physical channel scheduling cycle by the Node B
The Segment Type IE shall be used by the  Node B to concatenate several segments into one BCH transport block. The allowed combinations of concatenation are specified in TS 25.331.

If the SIB Deletion Indicator IE value is set to ‘Deletion’ the Node B shall delete the SIB of the type indicated by the SIB Type IE from the  transmission schedule on BCCH.

If the SIB Originator  IE value is set to ‘NodeB ’ the Node B shall create the SIB segment of the SIB type given by the IB Type IE and  autonomously update the SIB segment and apply the scheduling and repetition as given by the IB SG REP IE and IB SG POS IE.

If the Node B successfully completes the updating of the physical channel scheduling cycle according to the parameters given in the SYSTEM INFORMATION UPDATE REQUEST message, it shall respond to the CRNC with a SYSTEM INFORMATION UPDATE RESPONSE message.

8.2.7.3 Unsuccessful Case
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Figure x: System Information Update : Unsuccessful Case

If the Node B is unable to update the physical channel scheduling cycle according to all the parameters given in the SYSTEM INFORMATION UPDATE REQUEST message, it shall respond with a SYSTEM INFORMATION UPDATE FAILURE message with an appropriate cause value. Possible cause values are:

· Insufficient physical channel resources

· Hardware failure

· Processor overload

· UC-ID not defined

· O&M Intervention

· Unspecified failure

· SIB origination in Node B not supported

In this case, the Node B shall not incorporate any of the requested changes into the physical channel scheduling cycle, and the previous system information configuration shall remain intact.

8.2.7.4 Abnormal Case
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9.1.32
SYSTEM INFORMATION UPDATE REQUEST
IE/Group Name
Presence
Range
IE type and reference
Semantics description

Message Discriminator
M




Message Type
M




Transaction ID
M




UC-ID
M




BCCH Modification Time
M





























MIB/SIBInformation 

1..

maxIB



IB Type
M




SIB Deletion Indicator
C-NotMIB




CHOICE DeletionIndicator





NoDeletion





SIB Originator
C-NotMIB




Segment Information

1..

maxIBSEG



Segment Type
M




IB SG REP
M




IB SG POS
M




IB SG
C – CRNCOrigination




Range bound
Explanation

1..maxIB
Maximum number of information Blocks  supported in a physical channel scheduling cycle

1..maxIBSEG
Maximum number of  segments for one Information Block

Condition
Explanation

CRNCOrigination
The IE shall  be present if the SIB Originator IE is  set to ‘CRNC’ 

NotMIB
This IE shall be present if the IB Type is not equal to “MIB”

9.2.1.x

BCCH Modification Time

Indicates the time after which the new system information shall be applied on BCCH.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

BCCH Modification Time
M

Integer 

(0, 2, 4, …,4094)
All even SFN values are  allowed

(Ed. Note: The tabular description is a direct copy from  TS 25.331 CR 078; value range to be approved by R2#9)

9.2.1.x

IB Type

The IB type identifies a specific system information block.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

IB Type
M

Enumerated

(MIB, SIB1, SIB2, …

SIB12, …)
Complete R99 SIB range still TBD.

9.2.1.x

Segment Type

Indicates the type of segment of the SIB.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Segment Type
M

Enumerated

(First, Subsequent, Last, Complete)


9.2.1.x

SIB Deletion Indicator

Indicates if the SIB shall be deleted or not.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

SIB  Deletion Indicator
M

Enumerated(NoDeletion, Deletion)


9.2.1.x

SIB Originator 

Indicates if the Node B shall fill in the SIB information or not..

IE/Group Name
Presence
Range
IE type and reference
Semantics description

SIB  Originator 
M

Enumerated(NodeB, CRNC)
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